Pharmacodynamics and pharmacokinetics of dermatan sulfate in humans.
Dermatan sulfate (DS), a catalyst of the thrombin-heparin cofactor II interaction, has antithrombotic activity and is devoid of significant hemorrhagic risk in several animal models. We investigated the pharmacodynamic and pharmacokinetic properties of DS in humans. DS was injected in single bolus intravenous injections of four increasing doses (0.5, 1, 1.5, 2 mg/kg) to six healthy volunteers. The resulting anticoagulant activities were assessed by the activated partial thromboplastin time (APTT) and the thrombin clotting time (TCT). There were dose-dependent prolongations of the APTT and TCT, and the anticoagulant activities disappeared in less than three hours. The pharmacokinetic parameters were calculated from the plasma concentrations of DS measured with a new chromogenic assay. The volume of distribution was approximately 1.8 times greater than the theoretical plasma volume and was independent of dose. In contrast, the clearance decreased with dose and the terminal half-life ranged from 0.45 +/- 0.08 hours at 0.5 mg/kg to 0.72 +/- 0.11 hours (mean +/- SD) at 2 mg/kg. The bioavailabilities of subcutaneous (SC) and intramuscular (IM) administration relative to those of intravenous administration were determined in 12 other volunteers. The respective bioavailabilities were 24.7% +/- 12.9% and 12.4% +/- 9.2% for SC and IM administration. There was no detectable change in the APTT and the TCT when the volunteers were injected with 1.5 mg/kg SC or IM. In addition, the pharmacokinetic parameters derived from plasma concentrations of DS showed considerable interindividual variations by the two later routes of administration. Peak concentrations were noted 2.7 +/- 1.3 hours after SC injection and 4.3 +/- 4.9 hours after IM injection. The average peak concentrations were 0.7 +/- 0.3 and 0.4 +/- 0.2 mg/L after SC and IM injections, respectively. The half-lives of DS were 7.9 +/- 6.5 hours (SC) and 6.3 +/- 7.4 hours (IM). No adverse reaction to DS was recorded during this study.